Evaluation was by the following criteria: accuracy of diagnosis; patient preference; ease of technique; and diagnosis of associated pathology. In 69 cases (92%), the scapular "Y" view and axillary view resulted in the same diagnosis. However, in six cases (8%), the axillary view failed to give the correct diagnosis when compared to the scapular "Y" view. Sixty-one patients (81%) preferred the scapular "Y" view to the axillary view because of less pain. Once the technician was adept with the scapular "Y" view, it was preferred and was considered easier to obtain than the axillary view. To evaluate the sensitivity, specificity, and predictive value of magnetic resonance imaging in the diagnosis of lesions of the rotator cuff, glenohumeral capsule, and glenoid labrum.
Magnetic resonance imaging demonstrated 100 per cent sensitivity and 95 per cent specificity in the diagnosis of complete tears, and it consistently predicted the size of the tear of the rotator cuff. There was a definite correlation between atrophy of the supraspinatus muscle and the size of a complete, chronic tear of the rotator cuff. The sensitivity and specificity of magnetic resonance imaging in the differentiation of tendinitis from degeneration of the cuff were 82 and 85 per cent, and in the differentiation of a normal tendon from one affected by tendinitis with signs of impingement the sensitivity and specificity were 93 and 87 per cent. The formation of spurs around the acromion and acromiocalvicular joint correlated highly with increased age of the patient and with chronic disease of the rotator cuff. The sensitivity and specificity of magnetic resonance imaging in the diagnosis of labral tears associated with glenohumeral instability were 88 and 93 per cent. 
Metaanalysis 65 articles
To compare the diagnostic accuracy of MRI, MR arthrography, and ultrasound for the diagnosis of rotator cuff tears through a meta-analysis of the studies in the literature.
In diagnosing a full-thickness tear or a partial-thickness rotator cuff tear, MR arthrography is more sensitive and specific than either MRI or ultrasound (p < 0.05).
There are no significant differences in either sensitivity or specificity between MRI and ultrasound in the diagnosis of partial-or full-thickness rotator cuff tears (p > 0.05). Summary ROC curves for MR arthrography, MRI, and ultrasound for all tears show the area under the ROC curve is greatest for MR arthrography (0.935), followed by ultrasound (0.889) and then MRI (0.878); however, pairwise comparisons of these curves show no significant differences between MRI and ultrasound (p > 0.05). To determine whether radiography, CT scanning, MR imaging, or sonography is the most sensitive for detecting calcium hydroxyapatite in a soft tissue phantom.
The radiologists who reviewed the radiographs and CT images and the radiologists who reviewed the MR images were able to identify calcium down to 5% in both pure gelatin and gelatin/Metamucil. The radiologists who reviewed the sonographic images were able to identify calcium in the gelatin down to .1% and in the gelatin/Metamucil down to .5%. Posterior acoustic shadowing of the calcium was present in the 60%, 40%, and 20% concentrations, and was absent in concentrations of 10% or lower. For the diagnosis of subscapularis tendon tears, the sensitivity of cortical irregularities and cysts on radiographs was 44%/51% (reader 1/reader 2) and 21%/21%, respectively; specificity was 65%/68% and 87%/87%. The sensitivity of cortical irregularities and cysts on MRI was 64%/72% and 36%/39%. Specificity was 48%/45% and 81%/77%. For fatty atrophy of the subscapularis muscle, the sensitivity of cortical irregularities and cysts on radiographs was 67%/73% and 17%/27%, respectively; the specificity was 63%/63% and 83%/85%. Significant (p < 0.05) positive correlations were found between cortical irregularities and surgical grade of subscapularis tendon tear for reader 2 (radiography, gamma = 0.39; MRI, gamma = 0.45) and between lesser tuberosity abnormalities and patient age (gamma = 0.11 and 0.43) for both readers. At needle treatments, 45% (9 of 20) of the calcifications were soft or nearly liquid, and 55% (11 of 20) were hard. On plain radiographs, 67% (6 of 9) were as soft and 64% (7 of 11) as hard. On sonograms, 77% (7 of 9) were soft and 82% (9 of 11) were hard. On CT images, 77% (7 of 9) were soft and 91% (10 of 11) were hard; CT attenuation values were 77% (7 of 9) and 91% (10 of 11), respectively. To compare the accuracy of the two tests for detection and measurement of the size of rotator cuff tears, with arthroscopic findings used as the standard.
Ultrasonography correctly identified fortyfive of the forty-six full-thickness tears and magnetic resonance imaging, all forty-six. Ultrasonography correctly identified thirteen of the nineteen partial-thickness rotator cuff tears and magnetic resonance imaging, twelve of the nineteen. The overall accuracy for both imaging tests was 87%. Ultrasonography correctly predicted the degree of retraction of 73% of the fullthickness tears and the length of 85% of the partial-thickness tears, and magnetic resonance imaging correctly predicted the retraction and length of 63% and 75%, respectively. Ultrasonography correctly predicted the width of 87% of the fullthickness tears and 54% of the partialthickness tears, and magnetic resonance imaging correctly predicted the width of 80% and 75%, respectively. No significant differences between ultrasonography and magnetic resonance imaging were demonstrated (p > 0.05). In 19 rotator cuffs normal at arthroscopy, MR arthrography revealed no tear in 16 patients, a partial tear in one patient, and a full-thickness tear in two patients. Standard proton-density-and T2-weighted images were normal in 15 of these patients and revealed a partial tear in two patients and a full-thickness tear in two patients. In 13 partial tears found at arthroscopy, MR arthrography showed a partial tear in six patients, no tear in five patients, and a fullthickness tear in two patients; standard MR imaging revealed a partial tear in one patient, no tear in 10 patients, and a fullthickness tear in two patients. All four fullthickness tears proved with arthroscopy were correctly diagnosed with both MR imaging methods. To report the diagnostic sensitivity of 3-T conventional MRI versus MR arthrography of the shoulder in the same patient population.
Three full-thickness and nine partialthickness supraspinatus tendon tears, seven SLAP tears, six anterior labral tears, and two posterior labral tears were seen on MR arthrography but not on conventional MRI. All additional MR arthrography findings were confirmed at arthroscopy. On conventional MRI, sensitivities and specificities compared with arthroscopy were as follows: anterior labral tear, 83% sensitivity and 100% specificity; posterior labral tear, 84% and 100%; SLAP tear, 83% and 99%; supraspinatus tendon tear, 92% and 100%; partial-thickness articular surface tear, 68% and 100%; and partialthickness bursal surface tear, 84% and 100%. On MR arthrography, sensitivities and specificities compared with arthroscopy were as follows: anterior labral tear, 98% sensitivity and 100% specificity; posterior labral tear, 95% and 100%; SLAP tear, 98% and 99%; supraspinatus tendon tear, 100% and 100%; partial-thickness articular surface tear, 97% and 100%; and partial-thickness bursal surface tear, 84% and 100%. MR arthrography showed a statistical improvement in sensitivity (p<0.05) for detection of partial-thickness articular surface supraspinatus tears, anterior labral tears, and SLAP tears at 3 T. At 6 months after the index procedure, 25 shoulders (71.4%) showed ASES and Constant score improvements from 48.0 and 53.7 to 84.6 and 87.9, respectively (P < .01). Ten shoulders (28.6%) showed no symptom relief at the last follow-up. In shoulders with pain improvement, the mean size of calcific deposits reduced from 13.6 to 5.6 mm (P < .01), and in shoulders with no pain improvement or that underwent operation, mean size was 13.1 mm at initial visits and 12.7 mm at final visits (P = .75). In both series, larger defects were estimated when based on sagittal CT images compared to axial views. In the second series, mean measured bone loss was 11.5% (SD = 6.0) of the total original glenoid area, with estimations of 9.6% (SD = 7.2) and 7.8% (SD = 4.2) for sagittal and axial views, respectively. Correlations of defect estimations with actual measurements were fair to poor; glenoid defects tended to be underestimated, especially when based on axial views. To quantify glenoid osseous defects and to define their characteristics in patients with recurrent anterior instability.
Investigation of the normal glenoids revealed no side-to-side differences. Investigation of the affected glenoids revealed an abnormal configuration in ninety shoulders. Fifty glenoids had an osseous fragment. One fragment was large (26.9% of the glenoid fossa), twenty-seven fragments were medium (10.6% of the glenoid fossa, on the average), and twentytwo were small (2.9% of the glenoid fossa, on the average). In the forty shoulders without an osseous fragment, the anteroinferior portion of the glenoid appeared straight on the en face view and it appeared obtuse or slightly rounded, compared with the normally sharp contour of the normal glenoid rim, on the oblique view, suggesting erosion or a mild compression fracture at this site. Arthroscopic investigation revealed a Bankart lesion in ninety-seven of the 100 shoulders and an osseous fragment in forty-five of the fifty shoulders in which an osseous Bankart lesion had been identified with the three-dimensionally reconstructed computed tomography. In the shoulders with distinctly abnormal morphology on three-dimensionally reconstructed computed tomography, the arthroscopic appearance of the anteroinferior portion of the glenoid rim was compatible with the appearance demonstrated by the threedimensionally reconstructed computed tomography. In all cases, the target of interest was identified easily with ultrasonography, and needle position was documented readily. Also in all cases, aspiration or medication delivery to the site of interest was observed during real time and was documented on postprocedure images of the area. No significant complications (e.g., bleeding, infection, and neurovascular compromise) were encountered during or immediately after any procedure. Significant abnormal findings were observed on MRI, especially at the rotator cuff interval. The coracohumeral ligament (CHL), articular capsule thickness in the rotator cuff interval as well as the fat space under coracoid process were evaluated. MRI showed that patients with adhesive capsulitis had a significantly thickened coracohumeral ligament and articular capsule in the rotator cuff interval compared to the control subjects (4.2 vs. 2.4 mm, 7.2 vs. 4.4 mm; p<0.05). Partial or complete obliteration of the subcoracoid fat triangle was significantly more frequent in patients with adhesive capsulitis compared with control subjects (73% vs. 13%, 26% vs. 1.6%; p<0.001). Synovitislike abnormality around the long biceps tendon was significantly more common in patients with adhesive capsulitis than in control subjects. With regards to the interobserver variability, two MR radiologists had an excellent kappa value of 0.86. To study the MR findings in 10 patients with Adhesive capsulitis to assess the diagnostic utility of MR imaging.
Thickening of capsule and synovium on MR images was characteristic of adhesive capsulitis, with a significant difference between mean thickness in patients with adhesive capsulitis (5.2 mm) and in asymptomatic volunteers (2.9 mm) (p < .01). Capsule and synovium thickness greater than 4 mm was a specific (95%) and sensitive (70%) criterion for the diagnosis of adhesive capsulitis. There was no significant difference in volume of articular fluid or thickness of the coracohumeral ligament between patients with adhesive capsulitis and asymptomatic volunteers (p > .5). The rotator cuff interval was not useful for assessing changes of adhesive capsulitis. Review/Ot her-Dx 16 patients To investigate whether the dynamic MRI findings of the synovium in FS might differ from those in normal shoulders or in subacromial impingement syndrome.
The signal intensity was measured at the periphery of the glenohumeral joint and in the subacromial bursa. The coefficient of enhancement (percent signal increase per second) in the frozen shoulders was 1.33 +/-0.43 (mean +/-SD) for the glenohumeral joint and 0.89 +/-0.47 for the subacromial bursa. These values were far greater than those in subacromial impingement syndrome or in the control group, indicating increased blood flow to the synovium in the frozen shoulders. To assess the utility of MR arthrography in diagnosing adhesive capsulitis.
There was a trend towards differences in capsular and synovial thickness (P>0.07) between the subjects with and without adhesive capsulitis; however, the controls had thicker synovium/capsules. Surprisingly, the amount of fluid in the axillary recess and biceps tendon sheath was not significantly different between the groups (P>0.25). There were more tears of the rotator cuff in controls than in patients with adhesive capsulitis (6, 3 vs 1, 1: complete, partial). Also, both corrugation (7 vs 0) and interval abnormalities (7 vs 0) were more common in the controls. Patients with frozen shoulder had a significantly thickened CHL (4.1 mm vs 2.7 mm in controls) and a thickened joint capsule in the rotator cuff interval (7.1 mm vs 4.5 mm; P < .001 for both comparisons, Mann-Whitney test) but not in the axillary recess. The volume of the axillary recess was significantly smaller in patients with frozen shoulder than in control subjects (P = .03, Mann-Whitney test). Thickening of the CHL to 4 mm or more had a specificity of 95% and a sensitivity of 59% for diagnosis of frozen shoulder. Thickening of the capsule in the rotator cuff interval to 7 mm or more had a specificity of 86% and a sensitivity of 64%. Synovitis-like abnormalities at the superior border of the subscapularis tendon were significantly more common in patients with frozen shoulder than in control subjects (P = .014, chi(2) test). Complete obliteration of the fat triangle between the CHL and the coracoid process (subcoracoid triangle sign) was specific (100%) but not sensitive (32%). To study the anatomy of the bicipital groove and its relationship to clinical symptoms.
In 28 shoulders we found sonographic signs of tendovaginitis, and in 14 we found degenerative changes. The x-ray films revealed a great variation in the medial and total opening angle of the groove, whereas width, depth, and humeral head diameter showed sex-related differences. Radiologic signs of groove degeneration correlated in 43.6% with biceps tendon disease on the sonogram. The most reliable MR findings for tendinopathy were caliber changes (sensitivity was 59% for observer 1 and 82% for observer 2; specificity was 88% and 64%, respectively) and signal abnormalities (sensitivity, 77% and 88%, respectively; specificity, 75% and 43%, respectively) in the parasagittal plane. Absence of visualization of the tendon in the parasagittal plane was a reliable sign for rupture (sensitivity, 86% and 86%, respectively; specificity, 94% and 87%, respectively). The overall sensitivity for detecting abnormalities (tendinopathy or rupture) was 92% for observer 1 and 89% for observer 2. Specificity was 56% and 81%, respectively. To prospectively evaluate the effectiveness of all-arthroscopic repairs.
At 5-years, 106 patients completed followup, representing 55% of the patients originally enrolled but 77% of those who returned for evaluation at 1 year. ASES scores improved from 52.6 +/-23.2 preoperatively to 92.6 +/-14.8 at 5 years (P < .001). Paired analyses showed no differences between the ASES scores at 2 and 5 years, but the scores improved from 1 to 5 years (P = .002). Between years 2 and 5, passive forward elevation decreased from 173 degrees +/-10.3 degrees to 168.6 degrees +/-16.8 degrees (P = .02) and external rotation decreased from 73.6 degrees +/-21.3 degrees to 67.8 degrees +/-19.6 degrees (P = .04). Patients improved a full motor grade in forward elevation and external rotation and this remained stable over time. The healing rates for all patients were 64.3% at 1 year, 75.4% at 2 years, and 81.2% at 5 years. Paired analyses showed increased healing rates from 1 to 5 years (P = .001) and from 2 to 5 years (P = .05). Initial sonographic imaging showed the cyst, which appeared as a localized fluid accumulation and was located between the deltoid muscle and the subscapularis tendon in seven patients, between the deltoid muscle and the biceps tendon in one patient, below the coracoacromial ligament in five patients, and over suprascapular notch area in one patient. The ganglion cysts ranged in size from 3.5 to 30 mm. The amount of aspirated fluid in each cyst varied from 0.4 to 12 ml (mean, 2.6 ml +/-3.1) with a clear or light yellowish color and a jelly-like appearance.
No major complications occurred during or after this procedure. The symptom (pain) was improved after sonographically guided aspiration in each patient. Follow-up study showed complete relief of pain in four patients, marked improvement in nine patients, and mild improvement but still persistent shoulder pain in two patients. Duration of follow-up study ranged from 2 to 24 months (mean, 6.4 months +/-6.9). The success rate for sonographically guided aspiration was 86% on the basis of marked symptom improvement or relief. To look systematically at a large group of patients and to determine the radionuclide bone-image patterns occurring in them.
Nine patients (10%) had normal threephase bone images. Fifty-five patients (65%) showed decreased blood flow and blood-pool images of the hands and wrists with normal delayed bone scintigrams, indicating the effect of paralysis or disuse.Twenty-one patients(25%) had diffuse increased uptake with periarticular accentuation, felt to be bone-scintigraphic evidence of reflex sympathetic dystrophy of the hands and wrists;in two patients this occurred before Its clinical appearance. Thirteen of the 21 reflex sympathetic dystrophy syndromes (RDS)-involved limbs (62%) had increased blood flow, whereas 8 (38%) had decreased flow. Gross limb blood flow appears to be related to the degree of muscle activity, but flow may be altered by the presence of sympathetic changes. A possible dissociation between whole-limb flow and bone blood flow in paralyzed limbs involved with RDS is discussed The elbow was involved in only one case, and a true "shoulder hand" distribution was seen in only 11 of 21 cases (52%). Five patients (6%) had leg involvement on whole-body imaging. To evaluate the potential of three-phase radionuclide bone scan to provide objective evidence of segmental RSD.
The delayed phase of the three-phase radionuclide bone scan was found to be highly sensitive (100%) for this small group of patients. Consecutive bone scans (n = 127) performed during a 6-month period for a variety of upper extremity problems were reviewed, and a segmentally diffuse pattern of tracer uptake was found to be highly specific (98%) for segmental reflex sympathetic dystrophy. 
